New oscillator circuits using operational transconductance amplifiers (OTAs) are presented. Each circuit uses a single OTA and grounded capacitors. The feasibility of obtaining oscillators with independent control of frequency and oscillation is considered. Also, the feasibility of exploiting, to advantage, the frequency dependence of the OTA-transconductance is considered. This may result in OTA-based RC oscillators using only one externally-connected capacitor.
INTRODUCTION
The potentials of the operational transconductance amplifier (OTA) as an integrated circuit building block along with its applications in generating all finite linear circuits were introduced early by Bialko et al. [1] . The OTAs have many attractive features in comparison with operational amplifiers. For example, they require just a few or even no resistors for their internal circuitry, provide highly linear electronic tunability of its transfer gain and have more reliable highfrequency performance.
Over the past few years, a number of schemes have been developed for realizing OTA-based sinusoidal RC-oscillators [2] [3] [4] [5] [6] [7] [8] [9] C1C3RI(R2 "t" R4) and gmgl(R2C3 R4Cl) C1R -t-C3(R q-R 2 q-R4) (4) From (3) and (4) 
O and the condition of oscillation will be given by gmR1R2C3 C1R + C3(R -+-R2) (6) Now if R 2 is selected such that R 2 << R1, then the condition of oscillation, given by (6), reduces to gmR2C3 C + C
From (5) and (7) all cases. The circuit of Fig. 4 was also tested and the results are shown in Fig. 6 . It appears that oscillation at relatively higher frequencies can be obtained from this circuit. This is attributed to the dependence of the oscillation on the excess phase shift of the OTA, which will usually manifest itself at relatively higher frequencies. which is an attractive feature for integration, and also enjoy independent control of frequency and condition of oscillation. By exploiting the frequency dependence of the transconductance of the OTA, it is possible to obtain an OTA-based RCoscillator circuit using a single externally-connected grounded capacitor. This circuit also enjoys independent control of frequency and condition of oscillation.
